Protection of the oxygen-evolving machinery by the extrinsic proteins of photosystem II is essential for development of cellular thermotolerance in Synechocystis sp. PCC 6803.
The oxygen-evolving machinery of photosystem II in cyanobacteria is associated with three extrinsic proteins: the manganese-stabilizing protein, cytochrome c(550), and PsbU. To elucidate the effect of the presence of these extrinsic proteins on the stabilization of the oxygen-evolving machinery against high-temperature stress, we inactivated the genes for these proteins individually in Synechocystis sp. PCC 6803 by targeted mutagenesis. The thermal stability of the oxygen-evolving machinery decreased in all mutated cells but the extent of the susceptibility to heat inactivation varied between the photosystems lacking the different extrinsic proteins. Cells that lacked either the manganese-stabilizing protein or cytochrome c(550) were unable to enhance the thermal stability of the oxygen-evolving machinery and, moreover, failed to increase cellular thermotolerance when grown at moderately high temperatures. Our findings indicate that the three extrinsic proteins stabilize the oxygen-evolving machinery independently against high-temperature stress and that the thermal stability of the machinery influences cellular thermotolerance.